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EMERGENCY DETECTION AND RESPONSE
SYSTEM USING LED-LIGHTING MODULLE,
AND METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This U.S. non-provisional patent application claims pri-
ority under 35 U.S.C. § 119 of Korean Patent Application
No. 10-2013-0061739, filed on Apr. 30, 2015, the entire

contents of which are hereby incorporated by reference.

TECHNICAL FIELD

The present invention relates to an emergency detection
and response system using an LED-lighting module and a
method thereof, and more particularly to an emergency
detection and response system using an LED-lighting mod-
ule capable of grafting a sensor and a network onto an
LED-lighting module installed anywhere 1n a building to
detect an emergency situation and respond to the emergency
situation within a golden time, and a method thereof.

BACKGROUND ART

Recently, a social interest in disaster and safety counter-
measure 1s being heightened as incidents that become social
1ssues occur. In particular, since most cases are such that the
golden time for rescue 1s missed to cause huge losses of
human lives, the importance of swilt 1imitial response after
disaster occurrence 1s magnified. As a solution thereto, not
only revision and supplement for related laws, and education
and disciple for human resources are important, but 1t 1s also
an urgent need to prepare a disaster response system of an
advanced country level through automation of active
response such as a golden time target system for each
disaster type, which solves the situation within 5 minutes
from occurrence of the situation.

In addition, 1t 1s necessary to establish an integrated
system capable of swiltly evacuating and guiding people to
an optimal path, the integrated system being provided with
sensors for predicting or instantly detecting disasters and
crimes of various scenarios, and a system capable ol opti-
mizing situation recognition that enables proper analysis and
prediction for phenomena without a false alarm, and for
instantly propagating the situation of a disaster occurrence
with the most eflicient method.

Typically, 1 order to cope with an emergency situation
such as a fire, various facilities are installed in a building
according to defined laws. A representative facility may be
a sprinkler. The sprinkler 1s configured such that a sprinkler
head 1s installed per a certain area, the sprinkler head 1s
connected to a pipe, and then fire fighting water at a certain
pressure 1s supplied to the pipe. Upon occurrence of fire, the
sprinkler head bursts due to a temperature rise by the fire and
the fire fighting water 1s spouted to put out the fire. At this
point, a hydraulic pressure of an alarm valve installed on the
pipe drops due to discharge of the fire fighting water, and the
alarm valve rings to inform occurrence of the fire. Currently,
most of fire detection systems are operated as the above-
described system.

Beside the above-described fire and disaster response
system, various sensors and facilities such as a CCTV, alarm
monitoring, a dangerous substance detecting sensor, voice
recognition, and a bwlding collapse detecting sensor are
used for momtoring and responding to various disaster
situations as well as the fire situation. However, 1t 1s very
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inefhicient 1n that most of the disaster response systems using
the above-described sensors are independent as a stand-
alone system, and are independently operated.

DISCLOSURE OF THE INVENTION
Technical Problem

The present mvention provides an emergency detection
system using an LED-lighting module capable of swittly
responding within the golden time upon occurrence of
disaster by mounting various disaster detecting sensors in
the LED-lighting module and connecting the same with each
other through a network.

The present invention also provides an emergency detec-
tion system using an LED-lighting module capable of inter-
acting information detected by the LED-lighting module
with a cloud-based IT fusion platform for disaster response
to prepare for a disaster situation and also performing
synthetic determination so as not to occur a false alarm
through a big data analysis.

Technical Solution

In accordance with an embodiment of the present mnven-
tion, an emergency detection and response system using an
LED-lighting module, including: a plurality of LED-lighting
modules, each of which being provided with an emergency
detecting sensor configured to detect an emergency situation
and a communication sensor; a communication network
configured to receive an emergency situation detection sig-
nal transmitted through the commumnication sensor and trans-
mit the emergency situation detection signal to a operation
umt, when the emergency situation 1s detected by the
emergency detecting sensor; a control umt configured to
control the LED-lighting modules according to a specific
emergency situation detection signal from between an
operation signal or the emergency situation detection signal
received from the operation unit; a cloud platform config-
ured to build a database of the emergency situation detection
signal received through the communication network or the
emergency situation detection signal and the operation sig-
nal corresponding thereto, and transmit an early warning
signal on a basis of the received signals, wherein the
communication sensor 1s an inirared ray communication
sensor or a visible ray communication sensor.

Preferably, each of the plurality of LED-lighting modules
may include a camera so as to transmit 1image information
for an emergency situation upon occurring the emergency
situation.

Preferably, each of the plurality of LED-lighting modules
may include a speaker so as to deliver a voice or a warning
sound for the emergency situation and an evacuation signal
upon occurring the emergency situation.

Preferably, the emergency detecting sensor may include
one selected from among a fire detecting sensor, a volatile
organic compound detecting sensor, a building collapse
detecting sensor, and a voice recognition sensor, or a coms-
bination thereof.

Preferably, each of the plurality of LED-lighting modules
may communicate with an adjacent LED-lighting module
through the communication sensor and a prescribed number
of the LED-lighting modules are divided into groups.

Preferably, in the plurality of LED-lighting modules, a
main LED-lighting module configured to finally collect the
emergency situation signal may be determined 1n each group
and connected to the communication network.
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Preferably, the emergency detection and response system
using an LED-lighting module may further include a com-
munication equipment for obstacle negotiation provided
with communication sensors at both ends such that each of
plurality of the LED-lighting modules overcomes a com-
munication failure due to a long distance or an obstacle, and
configured to connect the communication sensors to each
other 1n a wired manner.

Preferably, the control unit may control the LED-lighting
modules through an Ethernet, Wi-F1, or Bluetooth.

Preferably, the cloud platform may further include: at
least one processing device configured to provide a com-
puting capability; and a memory configured to provide a
storage capacity.

Preferably, the received emergency situation detection
signal and the operation signal may be stored 1n the memory
of the cloud platform, and the processing device may
compare the emergency situation detection signal and the
operation signal built as the database with each other to build
another database of a false alarm error case to store the other
database in the memory.

In accordance with another embodiment of the present
invention, an emergency detection and response method
using an LED-lighting module includes: an emergency
situation detecting step for detecting an emergency situation
by an emergency detecting sensor installed in an LED-
lighting module; a communication step for transmitting an
emergency situation detection signal detected 1n the emer-
gency situation detecting step to a communication network
through a communication sensor provided in the LED-
lighting module; a operating step for receiving, by the
operation unit, the emergency situation detection signal
through the communication network and transmuitting, by the
operation unit, an operation signal; a control step for con-
trolling, by a control unit, the LED-lighting module as an
evacuation mode, when the operation signal 1n the operating
step 1S an emergency situation operation signal, wherein 1n
the control step, when the operation signal in the operating,
step 1s a false alarm error operation signal, the control unit
controls the LED-lighting module as a reset mode.

Preferably, the emergency detection and response method
using an LED-lighting module may further imnclude a data-
base building step for storing, in a memory of a cloud
plattorm through the communication network, the emer-
gency situation detection signal received in the communi-
cation step and the operation signal transmitted in the
operating step, and classifying, by a processing device of the
cloud platform, the emergency situation detection signals
stored 1n the memory into the emergency situation operation
signals or false alarm error operation signals to store a
classified result in the memory.

Preferably, the emergency detection and response method
using an LED-lighting module may further include an early
warning signal transmitting step for comparing, by the
processing device, the emergency situation detection signal
with the database stored in the memory to determine the
emergency situation detection signal as the emergency situ-
ation operation signal or the false alarm error operation
signal, and providing a determination result to the operation
unit, when the emergency situation detection signal 1s
received by the cloud platiorm.

Preferably, the early warming signal may be transmitted to
a personal terminal existing within a certain radius from the
LED-lighting module having received the emergency situ-

ation detection signal.

Advantageous Ellects

According to the above-described present invention, there
are Tollowing eflects.
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(1) An emergency detection and response system using an
LED-lighting module according to the present invention 1s
configured to detect an emergency situation using an LED-
lighting module 1nstalled per a certain area in a building and
be able to transmit a detection result to a operation unit
through a communication network, and provides an effect of
cnabling a swilt response.

(2) An emergency detection and response system using an
LED-lighting module according to the present invention
provides an eflect of swiltly detecting a false alarm error,
etc., to transmit an evacuation signal, when receiving the
emergency situation detection signal 1s received by learning,
through a cloud platform, an emergency situation detection
signal detected by an LED-lighting module, or an operation
signal of an operation unit together with the emergency
situation detection signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of an emergency detection
and response system using an LED-lighting module accord-
ing to the present invention;

FIG. 2 1s a block diagram of a detecting sensor that 1s a
part of elements of an emergency detection and response
system using an LED-lighting module according to the
present 1nvention;

FIG. 3 1s a configuration of an LED-lighting module that
1s a part of elements of an emergency detection and response
system using an LED-lighting module according to the
present invention;

FIG. 4 1s a communication connection block diagram of
a cloud platform that 1s a part of elements of an emergency
detection and response system using an LED-lighting mod-
ule according to the present invention; and

FIG. 5 1s a flowchart of an emergency detection and
response method using an LED-lighting module according
to the present 1vention.

DESCRIPTION OF MAIN PARTS OF
DRAWINGS

10: LED-lighting module

10a: Main LED-lighting module
11: Communication sensor

12: Emergency detecting sensor
13: Speaker

14: Camera

15: Communication equipment for obstacle negotiation
16: Wi-Fi

17: Communication network

20: Operation unit

30: Control unait

40: Cloud platiorm

50: Personal terminal

MODE FOR CARRYING OUT THE INVENTION

(L]

The foregoing objects, features and advantages of the
invention will be more apparent from the following descrip-
tion. Hereinafter, 1t will be described about an exemplary
embodiment of the present invention in conjunction with the
accompanying drawings.

An emergency detection and response method using an
LED-lighting module according to a preferred embodiment
of the present invention includes, as shown 1n FIGS. 1 to 4,
an LED-lighting module 10, a communication network 17,
a control unit 30, and a cloud platform 40.
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The LED-lighting module 10 1s provided with an emer-
gency detecting sensor 12 for detecting an emergency situ-
ation, and a communication sensor 11. The LED-lighting
module 10 basically includes a plurality of LED-lighting
modules, a power supply device for supplying power to the
LED-lighting modules, a light guiding plate for guding
optical sources of the LED-lighting modules to a lower
portion, a diffusion plate laminated with the light guiding
plate, and components such as a frame. Typically, lighting
devices are 1nstalled 1n almost all portions with difference 1n
frequency. For the lighting device, current fluorescent light
1s gradually being replaced with the LED lighting. Accord-
ingly, 1n the future, replacement with the LED lighting will
be entirely performed 1nside a building.

The LED-lighting module 10 1s provided with an emer-
gency detecting sensor 12. The emergency detecting sensor
12 may be driven using power of the LED-lighting module
10.

The emergency detecting sensor 12, as shown 1n FIG. 2,
may be any one selected from among a fire detecting sensor,
a volatile organic compound detecting sensor, a building
collapse detecting sensor, and a voice recognition sensor, or
a combination thereof. In other words, all the referred
sensors may be mounted therein. However, 1t 1s required to
provide at least any one emergency detecting sensor.

The emergency detecting sensor 12 1s literally a sensor for
detecting an emergency situation, and there may be various
kinds of sensors. Besides the above-described sensors, any
one for detecting an emergency situation may be adopted as
the emergency detecting sensor.

The emergency situation may be a fire 1n a building, as a
representative example. For a sensor for detecting a fire,
there are many kinds of sensors and the accuracy 1s signifi-
cantly high according to repeated technical developments.

As the fire detecting sensor, a constant-temperature spot-
type heat detector, a rate of rise spot type heat detector, a
photoelectric spot type heat detector, an 1on1zation spot type
heat detector, a flameproot spot type heat detector, and a line
type fixed temperature detector, etc, are currently being sold.
A flame detector using an inirared ray has also been devel-
oped. The flame detector 1s a detector for detecting and
amplifying a wavelength 1n a so-called ‘CO2 resonance
radiation band” with a pyroelectric element through an
optical filter to transmit a fire signal.

The volatile organic compound detecting sensor 1s typi-
cally composed 1n a type of a gas detector for detecting a
gas, and Volatile Organic Compounds indicate hydrocarbon
compounds to be volatilized 1n the air to give out a bad smell
or ozone, which are a cancer-causing agent causing a
nervous system problem through a skin contact or respira-
tory inhalation. Benzene, formaldehyde, toluene, xvylene,
cthylene, styrene, acetaldehyde, etc., are collectively called
as the volatile organic compounds.

The building collapse detecting sensor 1s a sensor
installed at a key point at which a load of a building 1s
supported and for predicting or detecting a collapse of the
building.

The voice/sound source recognition sensor detects, as an
emergency situation, a voice or sound source generated by
an occurrence of the emergency situation. For example, the
sensor detects a blast, screams of people, a specific word,
etc., and based on these, transmits a detection signal for the
emergency situation.

It 1s natural that various kinds of sensors may be mounted
as the emergency detecting sensor 12, besides the above-
described sensors.
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The LED-lighting module 10 1s provided with a commu-
nication sensor 11, and the communication sensor 11 may be
an inirared ray communication (IR) sensor or a visible ray
communication sensor. Currently, 1n an optical communica-
tion field, a visible ray 1s used, but there are many more cases
where an infrared ray 1s used as a transfer medium. The
inirared ray may smoothly pass particles in the air with a
longer wavelength than that of the visible ray, and easily
secure a wider bandwidth than a radio wave, when a distance
between devices 1s short, and therefore data transmission
may be advantageously performed 1n a high speed. There are
shortcomings of the infrared ray in that a communicable
distance 1s as short as several meters, and a transmitter and
a receiver ol both sides are required to face each other.

Since, 1n an installed state, most of the LED-lighting
modules 10 are separated by several meters from each other
at an 1dentical height, an application of the infrared com-
munication sensor 1s the most appropriate. Accordingly, as
shown 1n FIG. 1, the LED-lighting module 10 becomes able
to communicate with an adjacent lighting module 10
through the infrared communication sensor 11. The LED-
lighting modules 10 may be divided into groups, each of
which has the prescribed number of LED-lighting modules.
It may be seen in FIG. 1 that the LED-lighting modules 10
are divided into group A and group B.

For the LED-lighting modules 10, a main LED-lighting
module 10a for collecting an emergency situation signal
may be determined in each group. The main LED-lighting
module 10a 15 connected to the communication network 17,
and the remaining LED-lighting module 10 delivers infor-
mation to the main LED-lighting module 10a without being
connected to the commumnication network 17. In this way, by
dividing the LED-lighting modules 10 into groups and
determining the main LED-lighting module 10a, an equip-
ment for connection to the communication network 17 may
be minimized. Naturally all the LED-lighting modules 10
may also be connected to the communication network 17. In
this case, a concept of so-called Internet of Things (IoT) may
be executed through the communication network 17.
Although only the main LED-lighting module 10a 1s con-
figured to be connected to the communication network 17,
the IoT configuration and operation may be implemented at
some degree through the infrared communication sensor 11.

The LED-lighting module 10 may be provided with a
camera 14 so as to transmit 1mage information for an
emergency situation upon occurrence thereof. The camera
14 may be configured to change a capturing position under
a control of the control unit 30. Accordingly, the camera 14
1s configured to be installed one by one 1 groups A and B
so as to be controlled.

The LED-lighting module 10 may be provided with a
speaker 13 so as to deliver an emergency situation and an
evacuation signal through a voice or a warning sound upon
occurrence of the emergency situation. When the emergency
situation occurs, the control unit 30 1s configured to drive, as
a feedback therefor, the speaker 14 through the LED-
lighting module 10. The output from the speaker 14 may
indicate a detailed cause of fire occurrence, etc., and be
represented with a language to be delivered to the surround-
ing people, or may nstantly output a warning sound of very
high decibel to call attention of the surrounding people.

An emergency detection and response system using the
LED-lighting module 10 may be provided with a commu-
nication equipment for obstacle negotiation 15. Referring to
FIG. 1, the communication equipment for obstacle negotia-
tion 15 may be provided with communication sensors at
both ends thereof such that the LED-lighting module 10
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overcomes a communication failure due to a long distance or
an obstacle, and connect the communication sensors to each
other 1n a wired manner. In other words, as shown 1n FIG.
1, two infrared communication sensors are wired such that
one end thereol communicates with a main LED-lighting
module 10a of group A and the other end thereol commu-
nicates with a main LED-lighting module 10a of group B. In
other words, when separated by a wall, etc., since a failure
occurs 1n an infrared communication sensor, such a com-
munication failure may be overcome using the communica-
tion equipment for obstacle negotiation 15. Accordingly,
group A and group B may be combined to one group.

When the emergency situation 1s detected by the emer-
gency detecting sensor 12, the commumnication network 17
receives the emergency situation detection signal having
been transmitted through the communication sensor 11 and
provides the same to the operation unit 20.

Here, the operation unmit 20 means a main agent for
receiving the emergency situation detection signal, generat-
ing an operation signal corresponding thereto, and transmiut-
ting the operation signal to the control unit 30 and/or the
cloud platform 40. In order to manage the emergency
situation, this operation unit 20 may be configured from any
one of or a plurality of a terminal of a manager who manages
a space to which the system of the present invention 1is
applied, a management oflice terminal of a building to which
the space belongs, and a management center terminal that
centrally manages an emergency situation occurring in
another space from a remote place.

The commumnication network 17 1s typically the Internet.
The communication network 17 transmits, 1n a wired or
wireless manner, information obtained from the LED-light-
ing module 10 to the operation unit 20. Referring to FIG. 1,
for the LED-lighting module 10 of group A and the LED-
lighting module 10 of group B, each main LED-lighting
module 10a wirelessly transmits/receives signals through a
gateway 16. The gateway 16 1s connected to the operation
unit 20 through a wired/wireless network to transmit signals
collected from the LED-lighting modules 10. It 1s natural
that the main LED-lighting module 10a may be directly
connected to the wired/wireless network without passing
through the gateway 16.

The communication network 17 may also connect the
control unit 30 to the cloud platform 40 to allow the control
unit 30 and the cloud platform 40 to transmit/receive signals
to/from each other.

The control unit 30 controls the LED-lighting module 10
according to the operation signal of the operation unit 20.
Here, the ‘operation signal” means a signal transmitted, to
the control unit 30, by the above-described manager, man-
agement oflice, or management center 1n response to the
emergency situation detection signal so as to control (for
example, control to turn on/ofl a lighting module so as to
perform guidance to an escape route upon a fire occurrence)
the LED-lighting module 10. In addition, even if not the
emergency situation, the operation signal also includes a
signal transmitted to the control unit 30 so as to control (for
example, control to raise an output of the lighting for
cleaning a space in which the LED-lighting module 10 1s
installed) the LED-lighting module 10 according to neces-
sity of the manager, the management oflice or the manage-
ment center.

On the other hand, in addition to the control of the
LED-lighting module 10 according to the operation signal,
the control unit 30 may control the LED-lighting module 10
in a preset manner, when receiving ‘a specific emergency
situation detection signal’ from among the emergency situ-
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ation detection signals, even 1f not receiving the operation
signal. Here, ‘the specific emergency situation detection
signal” means, for example, an emergency situation detec-
tion signal corresponding to a situation 1n a high probability
of fire occurrence, as 1n a case where fire detection signals
are received from two or more adjacent LED-lighting mod-
ules. In the case of recerving such a specific emergency
situation detection signal, the control unit 30 may instantly
recognize the emergency situation as a fire occurrence
situation, and swiitly control the LED-lighting module 10 to
an evacuation mode.

The control unit 30 may be configured to control the
LED-lighting module 10 through an Ethernet, Wi-Fi1, or
Bluetooth. The control may also be performed through the
wired network, when the LED-lighting module 10 1s directly
connected to the wired network,

The control unit 30 may control the LED-lighting module
10 according to a signal transmitted from the operation unit
20 or the cloud platiform 40, and control not only on/ofl of
the LED-lighting module 10, but also an angle of the camera
14 or a voice or the volume thereof emitted from the speaker
13.

The control unit 30 may be manufactured 1mn a mobile
terminal type so as to be carried by the manager. The
manager may carry and move the control unit of the mobile
terminal type, and control separately the LED-lighting mod-
ule using Wi-Fi1, Bluetooth, etc.

The cloud platiorm 40 continuously builds a database of
the emergency situation detection signal and the operation
signal received from the operation unit 20, and transmits an
carly warning signal on the basis of the received signal.

The cloud platform 40 includes at least one processing
device for providing a computing capability and a memory
for providing a storage capacity. The cloud platform 40, as
an element capable of realizing cloud computing, accompa-
nies deliveries of services hosted through a network like the
Internet, and provides deliveries of a computing capacity
and a storage capacity to end users. Accordingly, 1n order to
realize such cloud computing, the processing device and
memory are necessary.

As described above, the cloud platform 40 1s provided
with such cloud computing capability, and the cloud com-
puting typically includes a plurality of servers or nodes 41.
As described above, each of the nodes 41 1s provided with
a processing device and a memory 1n order to provide the
cloud computing capability. The nodes 41 together configure
a cloud platform. Since each node 41 1s provided with the
processing capability and memory, a user, namely, a local
computer may remotely operate an application, or store data
on a cloud or cluster of nodes, instead of operating the
application or storing the data. In other words, the local
computer that 1s an end user may access a cloud-based
application through a web browser or any other software
application, and a software application or data related to the
soltware application may be stored or executed on the cloud
nodes 41 located remotely.

Here, the LED-lighting module 10 and the control unit 30
may correspond to the end user or local computer. In other
words, when the LED-lighting module 10 delivers only data
to the cloud platiform 40 through a communication network,
the data 1s stored 1n the cloud platform 40 and the application
1s also operated on the node 41 to transmit the result to the
control unit 30.

Computing tasks to be processed on the cloud platform 40
are distributed across the plurality of nodes 41 1n a workload
type. The nodes 41 operate to share workload processing. A
workload container operates on the nodes 41 so that the
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workload may be performed and shared on the nodes 41. In
other words, the workload container 1s an execution frame-
work for workloads for providing a software environment in
which the nodes 41 start to execute and organize workloads
on the cluster of the nodes 41. The workload container
coniigures the related node 41 to operate as a cloud node 41
so that the node 41 1s allowed to execute the workload, share
results of executing the workload with other nodes 41 of the
cloud platform 40, cooperate and communicate with the
other nodes 41. For example, the workload 1s a Java-based
Apache Hadoop and provides a map-reduce framework and
distributive file system (HDFS) for map-reduce workloads.
The workload 1s a composite processor requiring a steep
learning curve setting up or configuring a cluster of the
nodes 41 1n the cloud platiorm 40, but as described above,
may be implementable by purchasing a currently commer-
cialized program.

As shown 1n FIG. 4, the cloud platform 40, continuously
stores, 1n a memory to build a database, the emergency
situation detection signal received through the communica-
tion network 17 from the LED-lighting module 10, or an
operation signal received through the communication net-
work 17 from the operation unit 20 together with the
emergency situation detection signal, and performs learning
by executing the workload on the basis of the accumulated
data, and transmits an early warning signal. In other words,
the received emergency situation signal and operation signal
are stored 1n the memory of the cloud platform 40, and the
processing device compares the emergency situation detec-
tion signal and the operation signal stored as the database
with each other to build a database of false alarm error cases
and store the database 1n the memory. Repeating this process
cnables deep learning 1 a very fast speed.

A program for building the database and receiving the
data to transmit the early warning signal performed in the
cloud platform 40, as shown i FIG. 1, 1s to prevent the
disaster by discerming a dangerous element through moni-
toring at ordinary times by the sensor 12 embedded 1n the
LED-lighting module 10, and, when a danger 1s detected,
predicting the dangerous situation through a big data-based
multivariat analysis of a disaster response platform on the
basis of a context awareness technology. The big data
includes not only a huge amount of data itself, but also
manpower, organization, and technology necessary for man-
aging and analyzing the same. In this sense, the big data 1s
an analysis scheme for extracting values from a large
structured or unstructured data set and analyzing a result
thereol, which exceeds capability for collecting, storing,
managing, and analyzing data with an existing database
management tool. Such a big data analysis scheme 1s grafted
onto database building.

For example, a fire 1s detected by a certain LED-lighting
module 10 and this fire detection 1s transmitted to the
operation unit 20. The operation unit 20 determines as the
fire and transmits an early warning signal. Such a series of
data 1s stored on a certain node 41 of the cloud platform 40
and 1s continuously collected and accumulated. In other
words, data in a case where the fire detection 1s connected
to an actual early warning signal 1s accumulated and stored,
and learning 1s performed based thereon. When learning 1s
performed on a certain amount of data, the cloud platform 40
performs a workload on an emergency detection signal
received from the LED-lighting module 10 1n a certain node
41 to determine whether it 1s an actual emergency situation
or a detection error, and transmit an early warning signal by
vartous routes using the communication network 17.
Accordingly, upon recerving the emergency situation detec-
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tion signal from the LED-lighting module 10, the cloud
platiorm 40 may respond to the emergency situation within
a golden time by not waiting for an operation signal, but
transmitting an early warning signal.

On the other hand, referring to FIG. 5, an emergency
situation detection and response method using an LED-
lighting module includes an emergency situation detecting
step S1, a communication step S2, an operating step S3, a
database building step S4, an early warning signal transmiut-
ting step S5, and a control step S6.

The emergency situation detecting step S1 1s a step for
detecting an emergency situation with the emergency detect-
ing sensor 12 installed in the LED-lighting module 10. As
shown 1 FIG. 2 and described above, the emergency
detecting sensor 12 may be any one selected from among a
fire detecting sensor, a volatile organic compound detecting
sensor, a building collapse detecting sensor, and a voice
recognition sensor, or a combination thereof.

The commumnication step S2 1s a step for transmitting the
emergency situation detection signal detected 1n the emer-
gency situation detecting step S1 to the communication
network 17 through the communication sensor 11 provided
in the LED-lighting module 10. As the communication
sensor 11 provided in the LED-lighting module 10, an
infrared communication sensor or a visible ray communi-
cation sensor 1s useable. The communication network 17
typically means the internet.

The operating step S3 1s a step for receiving, by the
operation unit 20, the emergency situation detection signal
through the communication network 17 and transmitting, by
the operation unit 20, the operation signal. The emergency
situation detection signal transmitted from the LED-lighting
module 10 1s received by the operation unit 20, and the
operation unit 20 checks whether the emergency detection
signal 1s for an actual emergency situation, transmits the
operation signal as an evacuation signal in case of the
emergency situation, or as an error signal otherwise.

The database building step S4 1s a step for storing the
emergency situation detection signal received in the com-
munication step S2 and the operation signal transmitted in
the operating step S3 1n a memory of the cloud platform 40
through the communication network 17, classifying, by the
processing device of the cloud platform 40, the emergency
situation detection signals stored in the memory nto emer-
gency situation operation signals and false alarm error
operation signals, and storing the classified signals in the
memory. When received from the LED-lighting module 10,
the emergency situation detection signal 1s stored 1 a
memory of one node 41 in the cloud platform 40 and an
operation signal corresponding to the emergency situation
detection signal 1s also stored therein. It 1s natural that the
operation signal may be an evacuation signal or an error
signal. In the node 41, the emergency situation detection
signal 1s classified by type by the workload and the result 1s
stored 1n the memory. By repeating such a process, which
emergency situation detection signal actually becomes an
error signal 1s gradually accumulated and built as a database.

In the database building step S4, the workload container
of the cloud platform 40 learns a relation between the
emergency situation detection signal and error signal using
the data stored 1n each node 41. It 1s natural that as a data
amount larger, the accuracy becomes very high.

The early warning signal transmitting step S3 1s a step 1n
which when the emergency situation detection signal 1s
received by the cloud platform 40, the processing device
compares the received signal with the database stored 1n the
memory to determine the emergency situation detection
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signal to be an emergency situation operation signal or a
false alarm error operation signal, and provides the deter-
mined result to the operation umt 20. As described above,
such an operation may be performed by the workload
container of the cloud platform 40.

The early warming signal may be not only transmitted to
a salety report center, an emergency center, social media,
etc., besides the operation unit 20, but also transmitted to a
personal terminal 50 existing within a certain radius from
the LED-lighting module 10 having received the emergency
situation detection signal. Accordingly, people carrying the
personal terminal 50 within the certain radius from a place
where the actual emergency situation occurs may receive the
carly warning signal and swiitly and distantly evacuate.

The control step Sé6 1s a step for controlling, by the control
unit 30, the LED-lighting module 10 as an evacuation mode,
when the operation signal of the operation unit S3 i1s the
emergency situation operation signal. The control unit S6
may control the LED-lighting module 10 as a reset mode,
when the operation signal 1s the false alarm error operation
signal. In the evacuation mode, on/ofl of the LED-lighting
module 10 1nstalled on an evacuation path is repeated at a
certain time interval 1n an aspect of securing the evacuation
path in order to evacuate the people and guide the people to
be swiltly evacuated, and the people are swiltly informed
about the emergency situation through the speaker 13 to be
guided along the evacuation path. As a more detailed
example, at the time of emergency escape in the evacuation
mode, a front lighting of an emergency exit 1s adjusted to
have double luminous intensity or more than other lightings
such that the people see the bright light to escape, and a high
frequency speaker 1s mounted only 1n the front side of the
emergency exit to guide the people to a direction 1n which
a high frequency sound 1s generated. In addition, a circum-
stantial determination 1s performed using data received from
the camera 14, and based thereon, an evacuation path 1s
newly changed or closed to execute swilt evacuation. In the
reset mode, the LED-lighting module 10 1s reset to neglect
the emergency situation detection signal.

In the evacuation mode, when a disaster such as a fire or
explosion occurs, an early warning system instantly operates
to guide an aid recipient to be swiltly evacuated through
voice evacuation gudance, flickering, etc., by an LED
system lighting, and automatically executes a follow-up
process according to a field standard operating procedure
(SOP). A portion for automatic processing and alarming
based on the SOP 1s mput 1n advance to a response-to-
disaster I'T fusion platiorm.

When an emergency detection and response system using,
an LED-lighting module according to the present invention
1s applied to a typical building, 1n a technical aspect, a new
I'T fusion technology 1s developed in which technologies
having been individually installed and operated are fused, an
innovative technology 1s achieved in which an LED-lighting
device 1s made to a platform with various sensors mounted
thereon, and a low production cost and low power consump-
tion of infrared (IR) communication are realized by an IT
interactive network backbone technology.

Furthermore, 1 an economic aspect, individually
installed sensors are integrated into an LED system lighting
to minimize a cost, the itegration leads a drop of a royalty
fee, 1nstallation cost, and maintenance cost to proliferate a
disaster responsive building, and a new fusion technology
market 1s developed to achieve technical mmnovation and
synergy between related industries of a danger detecting
sensor, an integrated IT industry such as deep learming/big
data analysis, intelligent LED system lighting, etc.
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In addition, 1n a social aspect, a danger 1n advance may be
prevented through application to a place where a consider-
able damage 1s expected at the time of disaster occurrence
such as a public space, public use establishment, or danger-
ous substance establishment, ‘a golden time’ for saving a life
may be ensured by the new IT fusion technology at the time
of disaster occurrence, and the way may be paved to
strengthen a national disaster safety network by grafting an
advanced IT technology onto disaster prevention.

The above-described present invention 1s not limited to
the above-described embodiments and the accompanying
drawings, and 1t will be clear to those having ordinary skill
in the technical field to which the present mnvention pertains
that various replacements, variations and modifications can
be made without departing from the technical spint of the
present mvention.

INDUSTRIAL APPLICABILITY

The present invention provides an emergency detection
and response system using an LED-lighting module capable
of grafting a sensor and a network system onto an LED-
lighting module 1nstalled anywhere 1n a building to detect an
emergency situation and respond to the emergency situation
within a golden time.

The mvention claimed 1s:

1. An emergency detection and response system using an
light emitting diode (LED)-lighting module, the emergency
detection and response system being characterized by com-
prising:

a plurality of LED-lighting modules, each of which being
provided with an emergency detecting sensor config-
ured to detect an emergency situation and a communi-
cation sensor;

a communication network configured to receive an emer-
gency situation detection signal transmitted through the
communication sensor and transmit the emergency
situation detection signal to an operation circuit, when
the emergency situation 1s detected by the emergency
detecting sensor;

a control circuit, configured to control the LED-lighting
modules according to a specific emergency situation
detection signal from between an operation signal or
the emergency situation detection signal received from
the operation circuit, and as an evacuation mode, only
when the operation signal 1s an emergency situation
operation signal of the emergency situation, by con-
trolling a plurality of LED lights operatively connected
to the LED-lighting module to show an evacuation path
to users for evacuating from the emergency situation;

wherein the emergency situation operation signal 1s deter-
mined based on recurrent predicted multivariate analy-
s1s between the emergency situation detection signal
and the operation signal;

a cloud platform configured to build a database of the
emergency situation detection signal recerved through
the communication network or both the emergency
situation detection signal and the operation signal cor-
responding to the emergency situation detection signal,
and transmit an early warning signal on a basis of the
emergency situation detection signal received through
the communication network,

wherein the commumnication sensor i1s an inirared ray
communication sensor or a visible ray communication
SeNnsor.

2. The emergency detection and response system using

the LED-lighting module according to claim 1, wherein each
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of the plurality of LED-lighting modules 1s characterized by
comprising a camera so as to transmit 1mage information for
the emergency situation upon occurring the emergency
situation.

3. The emergency detection and response system using
the LED-lighting module according to claim 1, wherein each
of the plurality of LED-lighting modules 1s characterized by
comprising a speaker so as to deliver a voice or a warning
sound for the emergency situation and the evacuation signal
upon occurring the emergency situation.

4. The emergency detection and response system using
the LED-lighting module according to claim 1, wherein the
emergency detecting sensor 1s characterized by comprising
at least one selected from among a fire detecting sensor, a

volatile organic compound detecting sensor, a building col-
lapse detecting sensor, and a voice recognition sensor.

5. The emergency detection and response system using
the LED-lighting module according to claim 1, wherein each
of the plurality of LED-lighting modules 1s characterized by
communicating with an adjacent LED-lighting module
through the communication sensor and a prescribed number
of the LED-lighting modules are divided into groups.

6. The emergency detection and response system using
the LED-lighting module according to claim 5, wherein, the
plurality of LED-lighting modules are characterized in that
a main LED-lighting module configured to finally collect the
emergency situation signal 1s determined 1n each group and
1s connected to the communication network.

10

15

20

25

14

7. The emergency detection and response system using
the LED-lighting module according to claim 1, the emer-
gency detection and response system being characterized by
further comprising;:

a communication equipment for obstacle negotiation pro-
vided at both ends of each of the communication
sensors such that each of plurality of the LED-lighting,
modules overcomes a communication failure due to a
long distance or an obstacle, and configured to connect
the communication sensors to each other 1n a wired
mannet.

8. The emergency detection and response system using
the LED-lighting module according to claim 1, wherein the
control circuit 1s characterized by controlling the LED-
lighting modules through an Ethernet, Wi-F1, or Bluetooth.

9. The emergency detection and response system using
the LED-lighting module according to claim 1, wherein the
cloud platform 1s characterized by comprising:

at least one processing device configured to provide a
computing capability; and

a memory configured to provide a storage capacity.

10. The emergency detection and response system using
the LED-lighting module according to claim 9, wherein the
received emergency situation detection signal and the opera-
tion signal are characterized by being stored in the memory
of the cloud platform, and the processing device compares
the emergency situation detection signal and the operation
signal built as the database with each other to build another
database of a false alarm error case to store the other
database in the memory.
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